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ITIN, V. I., KOZLOV, Yu. I., PUGINA, L. I., YURCHENKO, A. G., SAVITSKIY, K. V. 
(Deceased), and 2 wife Institute of Problems of Material Science, 
Acadeny of Sciences Ukrainian SSR 


“Study of the Sintering, Structure and Phase Composition of Nickel Alloy-Base 
Metal-Graphite Materials. Report 1. Study of the Sintering Process of 
Nickel-Base Materials and Both the Structure and Phase Compesition of 


Nickel-Copper-Graphite Alloys" 


Kiev, Poroshkovaya metaliurgiya, No 10, Oct 71, pp 26-32 


Abstract: 
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The study concerns the process of sintering as well as phase and 

: during sintering in NL alloy-bese metal-graphite 
-inental materials comprised 60% Ni and 29% Fe or 202 Cu 
vol.) graphite. The addition of graphite to Ni-Cu and 
both the amount of shrinkage and its rates 
araphite the compression gives way to volumetric 
tfone resudt in ereater volumetric provth than Fe additicens. 


during sinteri 
growth, Ca addt 
the onjor cause of volumetric prevth is believed to be the t 
inclusions isolated between particle surfaces, interaction with oxi 
wid from the graphite resulting in a breakdown 
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Effect of Technological Fectors an the Durability of SwWridised Tron- 
sd Graphite" 


Kiev, Poroshkovaya metallurgiya, No 3, 1972, Ep 99-105 


Abstract: The strength properties of cermet materials after 
governed not only by the composition of the mixture but by « 
technological factors as well. Varying the alloying, efficiency of ircr 
particles with carbon will almost double the strength of sulfidized 
iron-graphite; raising the dispersity of the starting powders 
may increase the material's strength by 30%; reducing the porosity 
36 to 14 will increase the strength characteristics of the material 
to five times. Aidition of zine sulfide to alloy the particle cc 
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FEDORCZENKO. I, M., Academician of the Academy of Sciences Urrainian SSRy 
OSTAK, ar ran TAZARENKO, A. V¥., MIROSHNIKOV, V. Nw, Condidated of Technical 
Sclencesy KANTEMIR, A. D., and UGOL'NIKOVA, L. A., Engineers 


"Full-Scale Tests of Bronze-Graphite Powder Metallurgy Sealing Haterials in 
PVK-150 Turbine" 


Leningrad, Energonashinostroyeniye, No 12, Dec 71, pp 27-29 


Abstracts In hiche and internediate-pressure cylinders desioned by the 
Khar'kov Turbogensrator Plant, minimwi clearance over the loving blades is 
provided by scaling strips in the stator, Certzin heat-resistant materiels 
should not be used for the Strips, @«@ nickel, German silver, Kh1@N9T steel, 
New turbine designs use senle with the strips made in conjunction with the 
shroud. Until recently such designs used only ccst materials, chietly iron 
alloyed with 6% chromium. Fyliescale tests of the nickel~graphite sealing 
nateriz] UPG+1 in VE-59, V"-1C9 and K-300 turbines showed thet this nickel 
base material is not prostising for highsparaneter turbines because of inter~ 
crystalline corrosion. Coppertase materials have proved more promising in 
this respect. 
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Full-scale tests were made of bronze-graphite materials in the PVK«159 
turbine at the Berezovskaya State Regional Electric Power Station. The ex- 
perinentai materials contain aluminun, iron and manganese as the principal 
alloying elements, as well as gre ephite as an antifriction addition, The re« 
sults indicate satisfactory verformance for 10,500 hours. The best materials 
are brands 43, 53 and 71, which showld be used for séaling inserts for high- 
parameter turbines. The graphite content of the sealing materials should not 
exceed 3% (by weight). ‘The average clearance was found to increase fiom 0--0.3 
mm in the initial state to 0.8-0.9 mm after the tests, Acsembly of the seal 
unit requires nonconcentric radial clearance. The condition of the rotor 
strips is satisfactory. ‘The use of bronze=graphite scaling materials can be 
recommended after check tests in a K-"00-240 type turbine. 
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"Effect of Uacst Treatment on the Properties of Nickel-Molybdenum and Nickel- 
Chrome-Molybdenum vowdered-Meici Alloys” 


Kiev, Poroshkovaye metallurgiya, No 12, Dee 71, pp 44-h3 


Abstract: This study concerns the effect of tempering temperatures on the 
conductivity, notch torghuess, shear strength,and corrosion resistance of 
sintered \i-30:io and Ki-i5Cr-l5ifo0 alloys, The sintered specimens of tne 
binary alloy were suvjected to normalizing from 1160°C (9.5 nr held time), 
The sintered specimens of the ternary alloy were normalized from 1200°C 
(0.5 nr hold time) and tempered at 500-1100°C (1 hr hold time), ‘the 
experimental results are reflected in curves, Resistivity measurements 
ghow that binary sintered Ni~30iio alloys become markedly brittle and lose 
both shear strength and corrosion resistance on tempering at 150-400°C, 
High properties in sintered Ni-304o alloys may be achieved ky rapid cooling 
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from sintering temperatures to 500°C, The deterioration of properties 
in sintered Ni-15Cr-15No alloys following tempering is less Significant 
than in cast commercial grades, This might be ettributed to the lower 
tendency of sintered ternary alloys (having fewer impurities) to O-phase 
segregation, (kh illustrations, 11 bibliographic references), 


APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R002200730011-5" 


ZAPEROVED POR erence O71 20) 2004 cial etl 1 tae ea ° 


eng UDC 621.762 


»-SDORCHENKO, I. M., OGNEV, R. K., KOLOMOYETS, G. G., ANOKHIN, V. M., 
ETTSES VS” KAZANTSEVA, N. A., and RUTBERG, V. P. 


“rhe Effect of Aluminum and Molybdenum on the Properties of Sintered 
Titanium at Room and Eievated Temperatures" 


Moscow, Metallurgiya i Khimiya Titana (Institut Titana), Metallurgiya 
Publishing House, Vol 6, 1970, pp 111~116 


Translation: Results are given from research on the mechanical properties 

of the alloys titanium-aluminum, titanium-molybdenum, and triple alloys 
iitanium-aluminum-molybdenum at room temperature and at temperatures raised 
to 300°C. The alloys were obtained by mechanical blending of powders. After 
compacting and sintering one time, the alloys studied had a tensile strength 
up to 80 gigacalories /nm? and elongation per unit length of 5-16%. Alloy- 
ing aluminum and molybdenum increases the heat resistance of sintered 
“tiLanium alloys; the short-term strength at 300°C increases by more than 

two times. The stress~rupture strength increases significantly during 
alloying. Four illustrations, one table, and four bibliographic entries. 
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hk. netallurzii -- V. sb. (Modern Problens of Powder Metal- 
yorks), Kiev, Naukova Dumka Press, 1970, pp 152-162 


» Apr 71, Abstract No 46476) 
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s in obtaining and applying porous carmets 
heir development are demonstrated. 
[Institute of Applied 


Translation: The latest achievement 
materials are analyzed. The prospects for t 
There are 9 illustrations and an 8-entry bibliography. 
Mineralogy of the Ukrainian SSR Academy of Sciences]. 
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FEDORCHENKO, I. H., SLYS', I. G., PUGINA, L. I., YERMAKOVA, YE. i. 
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“cermets Antifriction Material" 


USSR Author's Certificate No 276425, Filed 14 Oct 6&8, Published 16 Oct 70 
(from RZh—iMetallurgiva, tio 4, apr 71, Abstract No 46463?) 


Translation: The material,based on stainless steel,contains Fe, C, Cr,and S. 
In order to improve the supporting capacity and corrosion resistance, Ni is 
introduced into the material, and the components are taken in the following 
ratios (in %): Cr 13-32, Ni 0.5-20, S$ 0.55~7.0, C 0.07-0.8, and Fe for the 
rest. 
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of USSR and Yugoslavian scientists when attending the 
school of powder metallurgy and ceramics in Herzeg-Novi ee sae 
i d: obtaining powders, mo 
ed, The following topics are discusse : 
Sank power metallurgy materials, surface phenomena and pu ninersueats 
aspects of the sintering process, and properties end methods of obtaining 


cermet and ceramic materials, 


Translation: Reports 
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Powder Metallurgy 


USSR UDC 621.762 


, FEDORCHENKO, I. MM. 


ne gene site ee es 


nRole SE ‘Powder Hetaliucey in Engineering and Prospects for Its Development" 


Sovrem. probl. poroshk. metallurgii -- V sb. (Modern Problems of Powder iletal- 
Turgy), Kiev, Naukova Dumka Press, 1970, pp 5-12 (from RZh-i!etallurgiya, No 4, 
Apr 71, Abstract No 4G384) 


Translation: An analysis of the modern state of powder metallurgy both in 
the USSR and abroad and the prospects for its further development to create 
new materials with special properties (heat-resistant, corrosion-resistant, 
magnetic, antifriction, contact, friction, porous, fibrous, and so on) is 
presented, The bibliography has 9 entries. {Institute of Applied Mineralogy 
of the Ukrainian SSR Academy of Sciences] 
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FEBORCHENKO, I. M. Academician, Academy of Sciences Ukrainian SSR, 


Editor 
"Modern Problems of Powder Metallurgy" 


Sovremennyye Problemy Poroshkovoy Metallurgii [English Version Above], 
Kiev, Naukova Dumka Press, 1970, 343 pages 


Annotation: This collection contains reports read by scientists of 
the Sovict Union and Yugoslavia during the summer school on metal 
ceramics and ceramics at Herzeg-Novi. (Yugoslavia). 


The primary problems of the theory and practice of powder metallurgy 

are studied: the production of metallic and nonmetallic powders, the 
formation and sintering of metal ceramic and ceramic materials, sur- 

face phenomena,and certain thermodynamic aspects of the sintering 


process. 
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FEDORCHENKO, I. M., Sovremennyye Problemy Poroshkovoy Metallurgii, 
Kiev, Naukova Dumka Press, 1970, 343 pages 


The properties and methods of manufacture of various metal ceramic 
and ceramic materials, such as antifriction, friction,and structur- 
al materials, metal ceramic filter and electrical engineering 
materials are studied; magnetic, refractory materials and products 
of oxides, refractory compounds, the technology of manufacture of 
ceramic nuclear fuel and other problems are discussed. 


The book is designed for scientific workers and engineers in the 
area of powder metallurgy, ceramics, materials science, and for stu- 
dents at metallurgical and machine building schools. ' 


TABLE OF CONTENTS 


Fedorchenko, I. M.: Powder Metallurgy in Technology and Pros- 
pects for its Development 5 
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Preparation of Powders 


Skorokhod, V. V.: Methods of Manufacture of Powders and Their 

Properties 13 
Radomysel'skiy, I. D.: Technological Processes in the Pro- 

duction of Iron and Alloy Powders Used in the USSR 21 
Meyerson, G. A.: Methods of Production of Refractory Metal 

Powders 38 


Basic Principles of Formation 
Roman, 0. V.: Theory and Practice of Pressing of Metal Powders 54 
Vinogradov, G. A.: Theory and Practice of Rolling of Metal 


Powders 61 
Theory and Practice of Sintering 
Ristich, M.: Sintering of Polydispersed Crystalline Powders 73 
Skorokhod, V. V.: Theory of Solid-Phase Sintering of Metal 
81 
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Tresvyatskiy, S. G.: Highly Refractory Systems With Oxides 
of Rare Earth Elements and Actinides 

Yeremenko, V. N.: Surface Phenomena and Their Role in 
Processes of Liquid-Phase Sintering and Saturation of 
Porous Bodies With Liquid Metals 

Radovanovich, D.: Thermochemical Aspects of Certain Pro- 
cesses of Annealing of Ceramics 

Malich, D., Afgan, N.: Thermodynemics of Irreversible 
Processes and Phenomena in Metals and Ceramics 

Problems of Modern Materials 

Mikhaylovich, A.: Significance of Microstructural Studics in 
the Development of Modern Metal Ceramic Materials 

Fedorchenko, I. M.: Antifriction and Friction Metal Ceramic 
Materials 
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Kiev, Naukova Dumka Press, 1970, 343 pages 


Fedorchenko, I. M.: Porous Metal Ceramic Materials 152 

Radomvsel'skiy, I. D.: Metal Ceramic Structural Parts 162 

Frantsevich, I. N.: Metal Ceramic Materials in Electrical 
Enginecring 

Delich, D.: Physical and Chemical Properties of the Production 
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of Ferrite Ceramics and Their Properties 
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Oxides 287 
Kolar, D.: Influence of the Medium on Sintering of Uranium 
Dioxide 
Zhivanovich, B., Mikiyel', V., Ristich, M.: Technology of 
Production of Ceramic Nuclear Fuel From Oxides of Uranium 
and Modern Trends in its Development 300 
Tresvyatskiy, S. G.: Refractory Materials and Products of 
Oxides 312 
6/6 
"1 


APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R002200730011-5" 


Ones PEaVOT es 


"APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R002200730011-5 


Sees ers er eer pee 
Deter Sd en ers ee eT ee Serene ieee etree e tts sre eter treet 


USSR UDC 621. 762.5 
KORKH, L. M., PUGINA, L. I., PEREPELKIN, A. V.; and FEDORGHESKO, 1. Mes. 
Institute of Problems of Material Science, Academy of Sciences Ukr SSR 


“Processes Occurring During Sintering of Iron-Graphite Containing Zinc 
Sulfide" : 


Kiev, Poroshkovaya Metallurgiya, No 1 (97), Jan 71, pp 18-22 


Abstract: A study was made of the behavior of zinc sulfide --- one of the 
basic components introduced into iron-graphite cermet materials to improve 
their antifriction properties. ‘The paper includes a study of the effect 

of porosity on the variation in chemical composition of ZhGr3Tss4 materials 
during sintering. The effect of temperature, isothermal holding time, 
moisture of the protective environment, and its composition (argon, hydrogen) 
on the intensity of weight loss of the zinc sulfide placed in the heating 
zone in powdered form was also studied. 


It was found that during heating in hydrogen, zinc sulfide can partially 
decompose. With an increase in the hydrogen temperature and humidity the 
decomposition intensity increases. During sintering of ZhGr3Tss4 in 
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hydrogen, the decomposition products of the zinc sulfide interact with the 
surface of the iron particles to form iron sulfide and their solid solution 
in zinc sulfide. At a sintering temperature above 975°C, a liquid phase is 
formed in the material -- a sulfide-carbide eutectic enveloping the surface 
of the iron particles -- which during sintering under pressure gives the 
material its fibrous structure. With a decrease in porosity, the content 
of sulfur and zinc in the sintered ZhGr3Tss4 material increases. Thus, the 
nonporous material contains twice as much sulfur and six times more zinc 
than the material with a porosity of 20 percent. 


APPROVED FOR RELEASE: 07/20/2001 CIA-RDP86-00513R002200730011-5" 


= AEPROVED FOR REEEnoe: pa et aA __CIA-RDPS&6- 00513R002200730011- 5 


co, wpm. Pisieoae peti wie ate ie diene ie of ita ee ep ME oe Lid CEU ER ADE os eo at oe Paided 


USSR UDC 621.762.01 (088.8) 
FEDORCHENKO, I..M., MIROSHNIKOV. V. N., BORODINA, T. I., and SHEVCHUK, Yu. F. 


"Compacted Metal Ceramic Material" 


USSR Author's Certificate No. 268658, Filed 22/04/58, Published 9/07/70 
(Translated from Referativnyy Zhurnal-Metallurgiya, No. 2, 1971, Abstract 
No. 2 G421 P) 


Translation: A compacted metal ceramic material based on Fe contains metal 
fluoride. In order to increase the scale resistance, Al is introduced and 
the components are taken in the following relationship (%): BaF , 0.5-15, 


Al 0.5-25, Fe -- remainder. 
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ARENSBURGER, D. S., PUGIN, V. S., and, FEDORCHENKO,, I. Ms» Institute of Prob- 
lems of Material Science, Academy of Sciences, Ukrainian SSR 


"Technology of Production and Properties of Porous Titanium-Molybdenum Alloy 
Materials" 


Kiev, Poroshkovaya Metallurgiya, No 12, Dec 70, pp 39-42 


Abstract: The alloy titanium-30% molybdenum has been found to be highly 
corrosion resistant in hydrochloric and sulfuric acids at high temperatures. 


Therefore, this alloy was used in experiments on the production of porous 
permeable materials. The technology of manufacture and properties of porous 


titanium materials of this alloy, designed to operate in hot acid solutions, 
were atudied, A technology was developed for diffusion saturation of titanium 
powders with molybdenun, allowing the production of a corrosion~resistant 
coating on the surface of titanium particles. The porous permeable specimens 
manufactured of titanium powder which had been diffusion saturated with moly- 
bdenum also have high corrosion resistance and can be recommended for use in 


hot solutions of non-oxidative acids. 
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FERORCHENKO, I. M., Academician of the Academy of Sciences Ukrainian SSR 


“Materials Science and Modern Technological Progress 
Kiev, Vestnik Akademii Nauk Ukrainskoy SSR, No 11, 1970, pp 51-57 


Abstract: The article is a survey of achievements in the field of materials 
science and preblems that remain to be solved, with special emphasis on the 
work being done in the Ukrainian SSR. Of particular importance are new ma- 
terials for solving problems in space technology. There was the unique 
experiment on the welding and cutting of metals in space during the orbital 
flight of the ship "Soyuz~6" by means of the experimental device "Vulkan," 
develoned by Soviet scientists, which showed for the first time that elec-~ 
trothermal treatment of metals by means of an arc plasma is possible under 
conditions of a space vacuum and weightlessness. Materials are of great 
importance for the further development of machine building, with materials 
created by powder metallurgy methods playing an important role. Work in 
this field is under way at the Institute. of Problems of Material Science 

of the Academy of Sciences Ukrainian SSR. Promising materials include anti- 
friction cermets from iron and bronze powders, wear-resistant cermmets based 
on chromium carbide alloys, highly porous cermet filters, new heat-resistant 
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materials based on dislocation theory, and refractory compounds. Progress in 
machine building and other fields is related to the use of high-quality and 
pure metals and alloys. Of great importance here is the method developed at 
the Institute of Electric Welding imeni Ye. 0. Paton, Academy of Sciences 
Ukrainian SSR, for the electroslag refining of consumable electrodes in 
cooled molds. Electron-beam and plasma-are refining are other important 
new methods of special electrometallurgy. The study of inoculation pro- 
cesses has helped to create high-strength case iron with a tensile strength 
of up to 90-120 kg/mm2, replacing carbon and alloy steels. There are al- 
es ready hundreds of thousands of tractors, combines, and other machines 
* equipped with crankshafts of high-strength cast iron, the result of work 
done by the Institute of Casting Problems, Academy of Sciences Ukrainian 
SSR. Further progress in machine building and other fields of industry 
will be helped by the wide use of electric welding and surfacing (Institute 


of Electric Welding imeni Ye. 0. Paton). 


There are important problems confronting materials science in connection with 
power engineering. These includa materiala for MHD generators, the laser 
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processing of materials, and electrocontact materials for switches. The re- 
placement of copper and lead by aluminum in conductors will be aided b cece 
done ac the Institute of Problems of Material Science on a method for wakin 
bimetallic steel-aluminum wires by rolling aluminum powder onto a steel Sea 
with subsequent stretching to the requisite diameter. Semiconducting and 
superconducting materials have an important role. oe 


New materials are of great importance for the develo q 
pment of cryogenic engi-~ 
neering. The solution of this problem will signify a new stage i the cece 


nological revolution. 
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- T., and SUSHCHICH, 0. I., Institute for Probdlens 
of Material Science, Academy of Sc 


clence, Ukr SSR 


"investigation of the Effect of Diffusion Proceseées on the Sinte: sing of petal 
Powders" 


Kiev, Academy of Sciences Uxr SSR, Poroshkovaya Metallurgiye, do 1, Jan 72, 
Fp 30-36 


Abstract: The effect of diffusion processes on the sintering oF metal pevders 
was investigated in order to establish 1) the possibil ty of evaluating the dif- 
fusion processes by the diffusion constants determined on nonporous cast metals, 
and 2) the dependence of the intensity of daprusicn processes on the distortion 
of crystal - lattices of powder metals. Diffusion coefficients were measured on 
Fe-Co and Fe-Cu powdery systems at 850,1200° and 856,10600°C, vesnectively, using 
the method of microspectral analysis. Since the diffusion processes in metals 
depend to.a large extent on the presence of distortion of the erystal lattice 
and structure defects, experiments to study the penetration of cenrer into iron 
were conducted on samples with different degrees of structural irregularities 


resulting from cold hardening. Curves of the diffusion penetration of copper 
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into iron for samplos with different initial states are presented. An 
suggested by J. G. Fisher was used to determine the predominant ciffusion 
mechanism. The roles of volume and boundary diffusion in both systoms wera ac- 
certained. The intensity ef dirfusion processes in paler systems substantially 
exceeded the intensity in cast metals. Preliminary nigh-texperature annealing 
substantially decreased the diffusion coefficients in powdery systems, epproxi- 
mating them to those in cast metals. Because of tne considerable intensity of 
boundary processes, mass transfer in powdery systems can be determined in some 


cases by the boundary diffusion. Diffusion coefficients for ooth powdery sys~ 
tems are presented in tables. Orig. art. has: 3 figures, 3 tacles, and 5 rer- 


erences. 
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Af0049308_ CHEMICAL aBsT. 5.20 Yh A226 


™ 103158y Effect of diffusion processes on the sintering of metal 


powders. I. wedorchenka Taf; Ivanova, L.1.; Fushchich, 
OT. (inst. 3 pear” trey CSSRT. Porosh. Met. 


1970, Wh), pars ‘ The diffusion processes in powd. 
bodies were studied with respect to the diffusion censts. as detd. 
for pore- -free cast metals. The dependence of the intensity of 
the diffusion processes was studied with respect to the degree of 
distortion of the cryst. lattice of the powd. bodies. The dif- 
fusion coeffs. af powd. Fe-Co and Fe-Cu systems were detd. at 
temps. of $50, 1260, and $50 and 1000°, resp. Microspectral 
anak was used for this work. The intensity of the diffusion 
processes depends significantly on Ute degree of distortion of the 
cryst. lattice of the powders and on the metal deformation during 


‘ : pressing. Because of the considerable activity of the boundary 
processes, the transfer of the material in the powdery systems can 
be detd. in some cases by boundary diffusion. S.A. Mersol - 
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